(1 9) KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 

(1 1 )Publication number: 1 00257369 B1 

(43)Date of publication of application: 29.02.2000 



(21) Application number: 1019970019201 (71 )Applicant: LG.PHILIPS LCD CO., LTD. 

(22) Date of filing: 19.05.1997 (72)lnventor: CHOI, JAE BEOM 

OH, YEONGJIN 

(5Dlnt. CI Q02F 1 /1343 



(54) IN PLANE SWITCHING MODE LCD 

(57) Abstract: 

PURPOSE: An in plane switching mode LCD makes a common 
electrode and a data electrode of transparent metal to improve the 

aperture ratio, and applies the electric field perfectly parallel to the f ~ eg , 

surface of a substrate with the common electrode and the data ^ ^ * 

electrode on the same plane to improve the viewing angle. 
CONSTITUTION: In case a common electrode(209) and a data 
electrode(208) composed of ITO are formed on a gate insulator 
(212), the common electrode(209) is connected to a common 
wiring through a hole formed on a passivation layer(220) and the 
data electrode(208) is connected to a source/drain electrodes(206) 
of the TFT through a hole formed on the passivation layer(220). The 

passivation layer(220) is composed of an inorganic matter such as SiNx and SiOx, or organic matter such as BCB. 
Because the transparent data electrode(208) and common electrode(209) are formed on the same plane, the electric 
field perfectly parallel to the surface of a substrate(21 0) is applied to a liquid crystal layer(230). 
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ST 33/ &M& 23 

•^ai °4sgAis^i on .atr 301 ek 

IlSri, 3a"a«1SJ *gff£AIS*iTf rlat panel display device)£Aj S£ ArgEi= M£I±ML110I^1HE 
(ttfisted nematic iode) ^giAi&xK liquid crystal display device)^ AIO^OI BgOl 2iQ. 

013!= 5*!S»-7*2J- 3S* 0! ^(refractive an i sot ropy)Oil ?l°!*r= 30^, ^jn^ ^gspfl hh ^ej 
*!3M*KH 9|.3Iltt-( liquid crystal panel j(Hl [a 301 2!?H till ?I52|- ?i^ HH^E|7| UH 

[QEfAl., ^§#XrM 7iB2r SMI^J HH**H3J AIOR- SM oHlor^ »"a»S*l °4SEA| 

m^oKMi g^tin sick. 

M^l^^ i(a)(HI UEHJj, dfer ^OL Hi 

3ISf10jfli&-.S"«5SS- ?ildlMHH:^(iX-S! aOIE1HHS:'(2)OI UHlEIOi; SiEr. .01 ,7ilOllHH^(l)lr HI0IE1HH 

?EK.-^fFTa^£ • 1 ^( b)'(ft;Lteft,vHr^iad.iV' oi^a:^(5k m amm^'my, v^/EEii°i a:^c6) ; .^sa 

:(6)^:-?|2t ^ ^OlMbH^ C'V) ; ^ Eil 0JE1 BH 2 ( 2)011 EK. £*K W0IM^95|(12)^ 31$ afi(HI ^SAI 

A1S ii^ S#a^(9) 5! Q!0|Eia^(8)S| SSEIO] 2iQ ■S»a^(9).S SIlXSKIO) 

$Ttii aioi=Ma*^(5» Choi ei a^ (8)s Tii omm a *k 12). si m 

^/.Bam^ism §akhi .-sgEioi tfjsi ^/Eciieia^(6)2r-s^sp. nem : xy diekio) aai 

(HI a»ALfi£5K2q) S:p1MHC^'(23a)0i E5EI01 SiQr. 

S!27je(li)0ib TFL 71101 Effl-fltDs ttOfaiH:d(?)SS.-SOI AH;r. 2# ^XlSfe M^0HMq^(28)2r 
1B11E1# (color filter I aye r^ 29)0 1 *!£E|Oi 2i£D|, D ?IDil X«2HH^(23b)0l E5EEICH SO. 

29lt!- n*2°l sfSSAt'SW Oil A| " S30I °J?IEIXI g^Mfe" ^g#(30) LH2J " : jH|S«WI- -aUtttW 
(23a) S -SI2HHt^(23b)2| HH'tlWSfOII- [0/Et BHtJEIAI°h SCa^(9)at C1IOIEia^(8) AhOIOil S30I °J 

.»2fB: -'HiaHBOl; ^§#(30) LH ; 5J ^S#XPr ^ -StttK «a (Plane) #0ilAi ^IgEPI 
'MSM',/49}»Sf S' ^i^' AlO^^fOilAI Til 2SAI (grey. Ievel)2| ^Ol ffl-CHUW ^Er, 

3EILh :^l*h ..^2J Sa^^^SH^S'AISXIIHIAj^.sraOl iAIEl^ LH CHI ^£ 

S Ol^Oia S*a = (9j : oi ^O|Eia^(8)0l- ^SEIOi 2i?l UHSOil; '^^(aperture rat ib)OI 73SIEI^ 

^s:^ :sa»: «a*Ri....«tK .s*a^» ,,aoiBa^» ^sti ^£-§ 

#11^ HHl El Oi tr^S^ MVg^^r^ '?il 01 MbH £! ' ^! EliOl E1HH i! ^Pl^ mimX&W -fllPIEIHHasl 

«5isf-as!i : sM :€¥eich ^oiMuH^r aoiEiflHS s ^m^xi^e* s?jp-s-;s!oi ahb a* w 

;*t^ 4sa^ ifociridiutn -t-in oxide)^ biftoia .-.s».a^ a ;iaQiEia.4ss-^g2i lh^ 
^sa^oi q# BB4*ofl tieoii^;. i3ioiEia^= >iioiM^a2|. .o|oii ^^eih sva^s Mset- 

WOT'tige'CK -MHIiarWMS ■' "S'*a:^2F- BOIEIUHaOi: ^ S^EI- bH^OI ^EIOI Sl^Dlv :^7I 

■fi-'B.»asoi .s;^a;-.HHas ? .fia:5MHi- *«.a>»fi.:wi -ssHH'aoo s^atF. -.-'Mts^m aoiaa-^.oi 

Q. - • ....... 

uos oi^oia ^wa^ -a aoiEia^oi .TfloiMaae, 1 - "*nw ^«Ei^,s?oii^ assioj gwHHani- ^ 
^e5hai^ei i9ioflsF.:*asioi/ „«»a^oi ^wHH^oii ^eih aioiEia^oi ^ 

^m2hxi^ei2j i^/EEnei a ^oii g^aa a^oi s«ei"& t^s^ou^ aaewr wiseich' ^ 
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'.'Hi'v^Aiwoii tie ssioaw lcdi ueh.h= Eaoith Eaoo.uaa uo sroi, hi 

7l5 : (110)0il = '7i!OIMUH>!(10t) ^ E0OIEWH&( 102)01 §D££ I2*foH31 i^S^i S2»HH/ SPIt* 
»4iS^'LH.(HI= £»HHA (103)01 Til 0 1 MBH>! (101)11- 8WW HHxl£IOi SICK ;H10IMHH*!(101 ")» L1I0IE1 
.HHfl:(l02)2| >*Hgl>lfe TFT7h^2HOI 2lEr/TFT£.E 2(b)0i|. LfEU^ mi -'BOI, *IOIM*l^(l05)2h 
^l'«'--»OI : fia^-(T05). flOlI -Sj«a ?II0IM135|(112)]1K £7|*> M0|.EagHf(112). «|01l l^ ' H J£ 

*ii#*0i5)jiL '.^isf'^ffiEM-floii fisiaoi*('riB)»,/:^ie!- 2.sia'oi«cii6)- wn. t*sa ± 

*/EMfflS'^'(l06)©£ ^SSQs OlttB, 71101^2^(1 12)£ 715(1 10)3x11011. sisEIOi 

TiioiM2^;(:io5)s 7ii;diluH.d(iai5) a "swuH^dos)^ iki 'ssmi sish fcaas ai, mo, 

Ta AltS' S3F 1T= SSfi?. ±IttEiiJ( sputter irig) ^'^.v'SJfttf. * .S£0fla(rtotoetbhing)3K)l 

•«s«*qv own;,, -aass- -tfisAi^'r.wi: >iioiMBH^(ioi)ai- ?iioiM^(io5)m ^ twra as # 
&e»-aa*te"aE ?fetna: .nomm&zitxmg sinx e^ smx mm mztzm .cvD( P iasma 

chernica I vapor deposit i dn)£>^(HI 2JM 3 SqhGM *j .. 

■ ! &»Ei-0*(ii5)'S : d|§>l^ El ^(amorphous silicon)! SSEDKCVDSBiHI Oil S ©KB SSSI 

lEH, .,£HSWei'l6)S *n* a-Sie Wmt>\0\ SSttfUr. ^/Eaaa^(106)S- 'BOIBHH'flt 102)31- §AI0il 
«a-EI=" :2^S.>"AT,. Cr, "Ti # :'Al«S''S-2| ^ItlElil^H^ 3«KQ (HI #mK)1 SSfeKLh. OfUH, 

..#7hl^&E5i^ £-£VEM"Sa:3( 106)1 ^ 'tt?H2|' ':5SM 'SBH.^aSfe 

^E' ; 7fe^ra£K> : 2ii -«blMiia^M2)<«6j ;ar:Si^. n 4 -a-Si# Sfcjg^'SS S^ :: 3*t»- • #5lfch 

01 ^VEaeiS^t106)# Gr£35. mOI a-Si# 

SU* ^a-Sife'M '/M;ifsio(:i«E^^i5):;a ,&^iei*£1:16)S ^E;2tet(£r., Eth. «t 

; Etf§ ( ;-1 1 5)< :?|QilM : OilSAI ^Esll^i 1 5)"2k -iH ^^3^ 0| v Dili! El^ -2 m; ': $\** ES# (etching 

/stofter^i^^ :SiOx. &2K ITS' SO\W E'fe 

m± LHtf«:= E 2(a)6il UEhtf . Hr£r aoi, ^CHE tT^j S«^S(109)]lr, GIOIEia^ (108)01 -Al£<8'« 
tm\ *. t^aoi.iSJE^ ;:U]O|E1^^(108)^ -^iT0( ihdium t in ,:bxide)£F-. IT£ .SSfcK, S*£S : Ol^OiS, 

^^V^iiiEi gv^s'fin,^:^ ' ^IdiE-aa ((r;i"2)? ^(hi; ^:aaoi:; ; ^#2i? owxe iT02r''«s.,^s«f\s 

^K ^iHEiS ^s*KlV;(HiS*H3i £2^(120) °l Oil: ^^EICH. QUIA, ^*UH^ ( 103)^^1 01 E.m 

' 2 °>-( 112)21- M2^(120) £|0il£ ^Z,K QilOIEIHHd (108)1F TilOl &«H^ (109)01 g^£l^ HH^IOI ^SEICH 

aa ; : mtv, . E;.2(c)0ii uem um ^oi.;.;4^i^ ,g*2^cib9)tii, s^ei^- hh^ ofeh^i aorsa-asj- 

(112)]fr-ffiffv5r(j20jOlfe:*X'125)Of S^EIOi : .8«S=* (109)01 -^t»-.S*V«|' ■«SUH2!( 103)00 S^S 
Eh ■SSSO0^^OimaaS(T1"2j»- S^^O20)CHj ^SS. ^1 3lLr°i E3^2^ i^Ste • SS, 

Ss:5|(120) ijOfl E5"i., XI1 1 UHi^l^^-Sei 01 DIE (po I y i m lde)U MS Eh tfSIOI 

□(EM Ol^OiS HH^(123a)^ PM^SJ BM( rubbing) (HI £JtH HHi^OI ^§£|X|°k, 
PVCN(polyvihylcihneinate)7li ■■B'OIU ■"atf*«« M^lh ^ im.^^ SB'S .OIS'OI S UH«FaK-123. 
a)^ \J\W*m ^ 1^ £AKHl '2J*B .HHtmJtTOI .^S^EF. -SB# UHtf^^S Aj-g^ 

tUJ v -HK^|:atfS:'-2£AFE|=- 'aBStP.Sffl- .9QT^S!S| ^ sOil COEF BTBIQCFi 

■a25JS(^1-)0i;S^«^Jelfli-hg T^r)8!**«0HSB|-i-(.r28)3!t.«.aaD| 3 .MOD B'EWEIS 

t129)Q| :ti^E|CH ^QK. M^0H^^(128)^ ?fl OIMHH <5 ( 1 01 ) , Oil 01 E1HH ^ ( 1 02); ^ tFT"5 : »S\*OI AB 
= 31* SXttRf-VWSS'SSSS/ CrOlU;Crt)x WSr^S S*» iIHEia'«BIS-S- SBSKN SS^Q. 2f 
^g-9|2|,saBEt«(129)S R, G, BP} S^SEh EtJ", BEiBEH#(129) ^lOii^ 'S&^s t>^ 

Al ?P]- ^B .S:tJi3M#( overcoat- I" ayer)0| 4E aEh 

^HiSM^ ^IOilM tfEfOIOIELhlrtfis ■B3B ; S-:b|-«ia XH2HHt^(l23b)OI .E-5S-», EiaO|Li:^j2J 
iAFOil 21tl-vS^v : Ml^*'l.''BSai3'-. 'W13ISC1 1"0)3F X027I&(V11) *BI0|.= -'aa'SHM-AI ^§0| 

'4a|idi..^*(i3g)p! ^.ac^v v 

£5%..;^^^ E^MAis.^; »i; ^ 4##a'Ms¥Ei t^#vB*i^saoi. ei?ffila> 

8#2I ^C1 09)2|c LiiOl Ei 2^'( 1 08) - AND I Oil aiBSJJJEaa W&'MWH7[ SSSQ:*- 01 U2?i|0ii °I$B, 
vtflHH SW( 1 ^a)2h v S2BHt> F ^ h ('l 23b)H4l ^Hftt^C^ a 1 . f&BK: HH * ^ S " ArSF 7150 i0)2h ^.ISM i^?l§J 

eioi> ^:Btffi3d)«¥*jU«.j=';-!i!2i ai- aoiswaia; ssroi a^axi as»v.nr ^s-s E-ooh 

CI 30 ): LH Oil At M ° 1^ ME E 7 ^ ^] EKV iBJ"^; ^ § #:('1 30 l ^MM ^ * 2! ^ ( 1 08 , ,.:1 09 )?J MQ ^"Tfl; . o r 

•®; : ^»Sk' ^s^l^^saioi'sa^Ai MmMM?}su\: ra^:;^s«^i;^-a:*(i3d) ihwai g 

"HHB'aav E^OilB 5A|^hA|. ;^A|°^ 7311715(110) a ^12715(111 )0il ^^3^'.' ESSSJ^BB 

a^ S'fflSKSIOi^ .■•9l'a*«7F «fl8*H30)UIWAI. ^i^Maoi ^ 
Oi ^«"«l30)1ij«^W"SWa' i: a^»^ SJ"« / o -^S^Ar7r:^S#(130) LHOilAi 

Ii£^ v Mf^I S^5}?ll EI7I .IfflSOfl UOI ^a«(13d)B-"«ffl«.RII'gd| ^*nHraEE (norma 1 1 y 
black mode)7h &Eh Et^> -B : BAIWOfrAfe Xil1HHt/^123a)2h^2HH^(123b)0il' «I8«WK-IIH« 
E)A|°>;' ^11715(110)21- ?3l27|5(il1.) W.':7IBMffl- HHt f ^ E5*t 3rOI^E5M(chireil 
. dopant )S ; . S 7»B"E;-^aft»S M?|^MAI^ ^ a^E^ SSfe ^HriTSEl 'S« ^-aEh 

uib-'bol ^^Aioasj ?!jsiAisa2K-s.ai2j.2jasAisa2r urn ^st? .s^ss 01^ 

CHB E^OIEia=(108)2r.-S#a^(109)OI/^ JilOIMaa^(l12)2F Ms.^(120) .«0fl ^^EICH Sitfc 

soiq. edskh'v -aoiEia^ooBra • SBa^'oicwoi e^s oi^oia sehsi lcdoh^bwth^ 
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capacitbr>)DI ...OIB'SS tlll£CHI, . «BHH£!(103)2| gEHBJ IGDDfl Hffii ^| »■* Stfl OHL 

3Et.K, ^ ^AibuDiAi tifef tfot sia^o 09)21- abiEia#od8js .'a? ?ss^£3 ^£oW 
s-n; gqiEia-^(id8)a:ss^s-s- , ««o»:&- 35 jfeSKiF. 

S 3£ fi ITS2| Xil2^A|0He ; UEHH^ EESOIQ-. £ SAI0fl2h ni-tf A|0|S| .flOISS' ITOStt »S ^Sti" 
l^S'til^OiS 8*3^(209)21: Gil'OIEI a^ (1 08)01 TOI 9 21(21 2) ?l Oil ^S'flbl SlDc gOIQh 
E 3(d-)"M-. -UEhfl^UHZJ- IJOI-, SiNxU SiOx SUhgTS -.SEfe *BCB2h •«§ : .«|*S-\0ISOia fi*-^' 

(220)01 asMaxsoSy-sswsr" snsEior.sm. ■^st^3 , ^s^ ! oi'*oia-8*a^XMm.a.oiH?a3 
(2p8)r " , 

li 

'(203)«:®B4f2-S»|J ;«»a^.(209)»*BW.S!« SWIfl?(203)OII 2£ ?««IO, 

£ 3(b)0flc LfEHd!" dh2KW0l/ S£srt22Q)*S '8SBHa(203i S^01j°K ^^£ICH SJ^ 201 OHJEK TFTOil 
£ ^^£IOi Wl'WSn .CiorEiUH'ff(20B)S ^/Eai°ia^(206) 9\S\ fis:^(220)(HI ' £(225*) 

^i/EEDeia^(206)(Hl S'*»SEK. 

4^ltL»- v «|24!A101IOilAlfe DilO[EiHH£ (208)21- SMHHd (209)01 S3, S 7ilO|M»S °K212) 

?|6fl h : *3E|0|: ^klBSOiv^g^tGDM." Hi%fl 7Ht?S0| IH« *^-:B».;oajeF.-a"gffiJ^A|-.e!{S# 

(23oj-mofl '3is(2io)2i ia , iu ; -saffl , Bttt" : .-*a3i^ a^aa. new, *i.s»(230) lhbi fljatf^i- 

»a*W-?ISt2W)'9r.Sg.a-Btf*»i :*?IS&IOi. AlO^f ^301 ; : 4fe*8D-. fh^S^.LHOfl^ Ms 

nL-ynnnvni rj.^rihi *-ii_t-i .niL—ii rnt nnn 'AUTj^.'/non\ i n nn r-i o- ~ 1 i--- l iii~ii<-*i xi,"mi ~ii nnreir i — i ~i i r~i 



(5?) MSZI 

£?it* wpismh ssss wasioj ^as^s- 3^K.HHWi aa 5t .aoi : Ei«Ha^ 

-spis- hoimhh's/si to 01 eibh a°j ot & Hfiasa.xi-iaaF; 

■■^pre iH&'s'sr LHbii t^Eibi :qswx» ^.flsw^ife mst^ois :*fa*i a^£s s«s *#» 

^i^r : sibi^. ufpi-'6as 'scud's i *7is*-5««fe : 2is "*s , 2s 

;s : sa>o»^ ' ais-SAis*!-. 

^^3 

SiCHAl, #7l*K ^MaH73^E1*7K 

^a^ii^v^gB^s^r ^ ^ .. ..... 

5. 

X0:4iKHI SiOiXl, ■■■■^IB fis-^oi XBUie mm ^?#B a# ofe U^Tfl^ 0 -i5gS 

AIS« : . 
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aw 6 

aW7 

msm sow, s3i» : ta»aa a^'aoiaa'^oi tf= iw -^ '2i;'i92s^ sans*! 
xfl ^6ii ^bi , ^ife} tiiGi ei ^=bi oi °t ^ oil aaaa-sss^'oi as^siw as- 

a W 9 

aw 10 

jrotwraoiAL aa» s-swa'.'woi fiaaorsiasjtf caoiaa^oi ^ a^a^aiHiia a a 2. 
mi:ai -a# •a^s". 9^ *b»sj«* ^SEAisa, 

aw 11 

•^1 6#or :^M^-iftibj •• sI ; ;#§b sshh^'m sNi£i= 'trnftSSs. * A fe ^aai 
aw' 12' 

aio^oii kfflA^vtfjwf ■>s*8h.& aiHHa, 'mwhq\ oi«2i--7ass.s» «aafe ae mass 

-?'«a-HW^: : €a"i«SM-. 

aw 13 

ai^mi. sichAj sss^ :a:;tiiGiEis^oi ssoii; a#"*a2s saarewi 

14 

.^i WnSiv^tH-Xi. y^M:?S^Qi ^ms^ei^ »M& : Woi &'aa '■^*^ , raSs-.*M- : *S»»- 

,aW 15; 

: worn .awAi^^HL^cfloiEia^a- §i^gi ^oiMaa^m ; «aa : am *as*'$is saa 
aw i6 

ai-«!oii aoiAiv. ^7M:#*a^'oi'-s*wi^::?i.(Hi s»a s£sm--»»'»y ssuh^chi a*a= a 
aw 17 

:'m\Glm sicHAj, /gste stfBHa *im *saoi ■Maam.adiaa'^tii ^ a^a= aiBH£ -a a 
aw 18 

.wmn -smM^^mMMWi ^^Mm- m smmm\ a«a& ae .«ra-s-s saai 
aw 19 

ai*KHI aCHAI,, -9i'M ££a WHHSF^tt ^ 5^^ am »S-£3 fffe saHS- 

•^9isaws*! : " 
a w at) 

^•mWbo -sjoial ^i?f# az7is-«oi. ««aoi ^M*!xi^a, nomm& a choieibh^ ess ^01 
.ai;= -a* ; ^Xi^fe;^©*M^e. afc*^a*\<s2s ofb #a#;»3'"masws» . 

aW 21 

■bbshh ,2iOi[Ai;; .. 

ai 71 353P swie- AHpi oil «a : a ?t«*£s ?a a: § a ais*! ?i a $ai m\ : 
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;&;*a'Jii»*i ^ssxisa; 

26; 

».iwioi,-a&*a23».oii. aoi*L ^itt-aiiaw-afe-azHHtt^oi .wasa sue." ^ qsas-aj 

27 

■»2e93M -i aOIAI, : S3llKaffl#a , - r Mdl PVCNCpolyvinylcinnamate)?!! it :S iEU^i^ Bfi£ 01 
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